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Abstract  
 
Chantaleela recipe is indicated for relieving fever in Thai traditional folk medicine. In the present study, 
Chantaleela recipe was investigated for anti-inflammatory, analgesic, antipyretic and anti-ulcerogenic activities. In 
preliminary investigation Chantaleela recipe was found to exert an inhibitory activity on the acute phase of inflammation as 
seen in ethyl phenylpropiolate-induced ear edema as well as in carrageenan-induced hind paw edema in rats. The results 
suggest that the anti-inflammatory activity of Chantaleela recipe may be due to an inhibition via cyclooxygenase pathway. In 
the analgesic test, Chantaleela recipe showed a significant analgesic activity in both the early and late phases of formalin test, 
but exerted the most pronounced effect in the late phase. The analgesic activity of Chantaleela recipe may act via mechanism 
at peripheral and partly central nervous system. In antipyretic test, Chantaleela recipe significantly decreased rectal 
temperature of brewer’s yeast-induced hyperthermia rats, probably by inhibiting synthesis and/or release of prostaglandin E2 
in the hypothalamus. Therefore, the key mechanism of anti-inflammatory, analgesic, and antipyretic activity of the 
Chantaleela recipe likely involves the inhibition of the synthesis and/or release of inflammatory or pain mediators, especially 
prostaglandins. The oral administration of the Chantaleela recipe reduced ulcer formation in acute gastric ulcer models 
(EtOH/HCl-, indomethacin-, and stress-induced gastric lesions). In contrast, this recipe did not reduce the secretory rate, total 
acidity, and increase pH in rat stomach. These results indicated that Chantaleela seem to possess anti-ulcerogenic effect. This 
activity may be due to the increase of gastric mucosal resistance or potentiation of defensive factors and/or the decrease of 
aggressive factors but did not associate the anti-secretory activity. Moreover, the high oral doses treated did not cause acute 
toxicity in rats and the long term oral administration did not produce gastric and ileum lesions. 
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Introduction 
 
Chantaleela recipe is composed of eight kinds of herbal plants including Koad-Kamao (Atractylodes lancea 
(Thunb) DC.), Koad-So (Angelica dahurica (Fisch.ex Hoffm.) Benth. et Hook. f.), Koad-Chulalumpa (Artemisia vulgaris 
Linn.), Chan-Daeng (Dracaena loureiri Thoms.  Gagnep.), Pra-Lai-Peark (Eurycoma longifolia Jack.), Ka-Dom 
(Gymnopetalum cochinense Kurz H.C.), Nutmeg (Myristica fragrans Houtt.), and Bor-ra-pet (Tinospora crispa Miers ex. 
Hook. f.). This recipe has long been used in Thai traditional folk medicine for relieving fever, which was prepared in powder 
or tablet form (National Drug Committee, Ministry of Public Health, 2006). The ethnobotanical data and traditional use or 
biological activities of plants are shown in Table 1. 
The normal dose of Chantaleela for alleviation of fever is 750 mg orally every 8 hours. In vivo study, Chantaleela at 
the dose of 400 mg/kg showed the antipyretic action in white rabbits, and its efficacy and duration of action were equivalent 
to paracetamol at the dose of 200 mg/kg (Thongpraditchote et al., 2001). Clinical study, normal dose of Chantaleela for 
alleviation of fever does not have an effect on either platelet aggregation or platelet numbers (Itthipanichpong et al., 2010). 
Normally, inflammatory reaction produces the synthesis and release of the inflammatory mediators, such as histamine, 
bradykinin, prostaglandins (PGs), interleukin-1 (IL-1) and tumor necrosis factor alpha (TNF-α), which their effects are 
related to pain and fever (Ivanov and Romanovsky, 2004; Engblom et al., 2002). However, less scientific data are available to 
support the anti-inflammatory, analgesic and antipyretic activities of Chantaleela recipe. Therefore, anti-inflammatory, 
analgesic and antipyretic activities of Chantaleela recipe were pursued.  
Nonsteroidal anti-inflammatory drugs (NSAIDs) are widely used in the treatment of inflammatory diseases. The 
mechanism of NSAIDs involves the inhibition of the synthesis and/or release of inflammatory or pain mediators, especially 
prostaglandins (PGs). The side effects are nausea, vomiting, diarrhea, constipation, decreased appetite, rash, dizziness, 
headache, and drowsiness. Moreover, NSAIDs may also cause fluid retention, leading to edema. The most serious side 
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effects are kidney failure, liver failure, ulcers and prolonged bleeding after an injury or surgery (Waller et al., 2005). If the 
activities of Chantaleela recipe seem to be similar to those of NSAIDs, the gastric ulcer may be one of the potential side 
effects of Chantaleela recipe. 
 
Table 1: The ethnobotanical data and traditional use or biological activities of plants in Chantaleela recipe 
Species Family Part of used Biological activities or Traditional use 
A. lancea Compositae rhizome Anti-oxidant (Cai et al., 2004),  
Anti-inflammatory (Ul’chenko et al., 2005) 
A. dahurica Umbelliferae root Anti-inflammatory (Lin et al., 2002; Kang et al., 2007) 
A. vulgaris Compositae whole plant Anti-inflammatory and Anti-oxidant 
(http://www.stuartxchange.com/Damong.html) 
D. loureiri Agavaceae stem Anti-oxidant (Kongcharoensuntorn et al., 2005), Anti-
inflammatory (Sawasdee, 2001),  
Antinociceptive and Antipyretic (Reanmongkol et al., 
2003) 
E. longifolia Simarubaceae root Antipyretic (Bhat and Karim, 2010) 
G. cochinense Cucurbitaceae fruit Antipyretic (Kumklang, 1999) 
M. fragrans Myristicaceae seed Anti-oxidant (Khatun et al., 2006; Jin et al., 2005) 
T. crispa Menispermaceae stem Anti-oxidant (Cavin et al., 1998),  
Anti-inflammatory (Higashino et al., 1992), Antipyretic 
(Saralamp et al., 1996) 
 
The gastrointestinal effects of four kinds in this recipe have been reported. A. lancea have been described as 
appetizer, carminative and digestive agent. G. cochinchinense is a digestive agent. M. fragrans is a carminative. T. crispa 
have been described as appetizer. However, the effect of this recipe on gastrointestinal tract has not yet been studied. The 
purposes of the present study were to investigate the effect of Chantaleela recipe on GI tract and anti-ulcerogenic activities of 
as well as its possible mechanism(s) of action.   
 
 
Materials and Methods 
Plant material and Preparation of Chantaleela Recipe 
 
The eight plant materials were kindly provided by Thai traditional medicine doctor. The preparation of the crude 
extract of Chantaleela recipe was developed in our laboratory by a consecutive extraction with three solvents including 
hexane, 95% ethanol and water, and then spray dried. The quality control of the raw materials and crude extracts was 
followed by Thai Herbal Pharmacopoeia (organoleptic examination, % loss on drying, extractive values, total ash and acid 
insoluble ash). The percent amount of volatile oil, type of chemical constituents in oils (detected by GC/MS), chemical 
constituents (flavonoids, lactone, terpnoids and tannins) in raw materials and extracts, and TLC finger prints were also to 
studied.  
 
Experimental animals 
 
Male Sprague-Dawley rats, weighing 40-60, 120-150, 200-250, 250-300 g as well as male ICR mice weighing 30–
40 g were obtained from the National Laboratory Animal Center (NLAC-MU), Nakorn Pathom, Thailand. They were housed 
under standard environmental conditions of temperature at 24 ± 1C under a 12 h dark-light cycle, and allowed free access to 
drinking water and standard pellet diet. All animals were deprived of food except water 16-18 hour prior the experiments. 
The Animal Ethics Committee of Faculty of Medicine, Thammasat University, Pathum Thani, Thailand approved all 
experimental protocols (No.0002/2006 and No. 0003/2008). 
 
Test drugs and drug administration 
 
For anti-inflammatory, analgesic, antipyretic and anti-ulcerogenic experiments all test substances were diluted in 
distilled water. They were orally administered in an equivalent volume of 0.1 ml/100 g body weight of the rats and in a 
volume of 0.1 ml/10 g body weight of the mice, except in the ear edema model where a local application of the test drug to 
outer and inner surfaces of the ear was performed. Control groups received vehicle only in the same volume and same route 
of administration.  
 
Ethyl phenylpropiolate (EPP)-induced ear edema in rats (Brattsand et al., 1982)  
 
Male rats (40–60 g) were used. Test substances dissolved in dimethylsulfoxide (DMSO) and acetone (1:1) were 
administered topically (20 l/ear) just before EPP (1 mg/20 l/ear) to the inner and outer surfaces of both ears. Control group 
received vehicle (20 l/ear), and the reference group received 1 mg/20 l/ear of phenylbutazone in acetone. The test group 
received Chantaleela recipe at the doses of 1, 2 and 4 mg/20 l/ear. The thickness of each ear was measured with vernier 
calipers before and at 15, 30, 60 and 120 min after edema induction.  
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Carrageenan-induced hind paw edema in rats (Winter et al., 1962)  
 
Male rats (120–150 g) were used. The test groups were received Chantaleela recipe (300, 600, 1,200 mg/kg),  
aspirin (300 mg/kg) and distilled water (control). Test substances were given 1 h prior to carrageenan injection (1% in normal 
saline solution). Paw edema was induced by an intradermal injection of carrageenan into the plantar surface of the right hind 
paw of the rats at a volume of 0.05 ml. The edema volume was determined using a plethysmometer (model 7140, Ugo Basile, 
Italy) prior to and 1, 3 and 5 h after carrageenan injection.  
 
Formalin test (Hunskaar and Hole, 1987)  
 
Male mice (40-60 g) were used. Control group received distilled water. Aspirin (300 mg/kg) and morphine (10 
mg/kg) were used as reference groups. Chantaleela recipe was administered at the doses of 300, 600 and 1,200 mg/kg. In the 
early phase assessment, 20 l of 1% formalin in saline solution was injected subcutaneously into the right dorsal hind paw of 
the mouse 60 min after test drug administration. Then, between 0 and 5 min after formalin injection, the time in seconds the 
mouse spent for intensive licking the right dorsal hind paw was determined. In the late phase assessment, another set of mice 
was used. The formalin was injected 40 min after test drug administration and the licking time was determined between 20 
and 30 min after formalin injection. 
 
Antipyretic activity (Teotino et al., 1963)  
 
Male rats (200-250 g) were used. Rats were injected subcutaneously of 1 ml/100 g body weight of 25% brewer’s 
yeast. Rectal temperatures were recorded using a twelve channel electric thermometer (LETICA, model TMP 812 RS, Panlab 
S.L., Spain) at the initial and 18th h after yeast injection. Those animals which show a rise in rectal temperature of more than 
1C were used. Control group received distilled water. Aspirin (300 mg/kg) was used as a reference group. Chantaleela 
recipe was administered at the doses of 300, 600 and 1,200 mg/kg. Test substances were administered orally and the rectal 
temperatures of animals were recorded at 30 min interval for 2 h following drug treatment. 
 
Anti-ulcerogenic activity  
Preparation of rats for anti-ulcerogenic activity study 
 
Male rats were fasted 48 h, but had free access to water.  The water was withdrawn 1 h before starting the 
experiment. Control group received distilled water. Cimetidine (100 mg/kg) was used as a reference drug. Chantaleela recipe 
was administered at the doses of 150, 300 and 600 mg/kg. Test substances were given orally to the rats 1 h before induction 
of gastric lesions. 
 
Methods used to induce gastric lesions 
Ethanol/hydrochloric acid (EtOH/HCl)-induced gastric lesions (Mizui and Doteuchi, 1983) 
 
Each rat was administered 1 ml of EtOH/HCl (absolute ethanol 60 ml + HCl 1.7 ml + distilled water 38.3 ml) 
orally. One hour later, the rats were sacrificed for determination of gastric lesions. 
 
Restraint water immersion stress-induced gastric lesions (Takagi et al., 1963) 
 
Rats were restrained in stainless steel cages and immersed up to their xiphoid in a water bath maintained at 20 ± 2 
C. Five hours after restraint in cool water, the rats were sacrificed for determination of gastric lesions. 
 
Indomethacin-induced gastric lesions (Hayden et al., 1978; Djahanguiri, 1969)  
 
Suspension of indomethacin in 5% Tween80 was administered intraperitoneally with a single dose of 30 mg/kg to 
the rats. Five hours later, the rats were sacrificed for determination of gastric lesions. 
 
Evaluation of gastric lesions 
 
After each rat was sacrificed, the stomach was removed and opened along the greater curvature, rinsed with 
isotonic saline and pinned out on a wax plate. The glandular portion of the stomach was then examined for lesions. The 
length (mm) of each lesion was measured under a dissecting microscope (10x). The sum of the total length of lesions in each 
group divided by the number of rats in that group was expressed as the gastric lesions. The percent inhibition of gastric lesion 
formation was calculated. 
 
Pylorus ligation (Shay et al., 1945)  
 
One hour after drug administration, rats were lightly anesthetized by ether. The abdomen was opened and the 
pylorus was ligated. The abdomen was closed by suturing. The animals were sacrificed 5 h later by an overdose of ether. The 
stomach was removed and its content was subjected to measurement of volume, pH and total acid output. The gastric juice 
was centrifuged and the total acidity of the supernatant was be determined by titration with 0.1 N NaOH to an end point of 
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pH 7.4 using phenolphthalein as an indicator. Total acidity of gastric juice was expressed as ml and µEq per 100 g body 
weight of rat per hour, respectively 
 
 
 
Acute oral toxicity (OECD, 2001; WHO, 2000)  
 
Ten rats were randomly divided into two groups of 5 animals per sex. Chantaleela extract at a single dose of 5,000  
mg/kg body weight was given orally to the treated group, while the control group received water vehicle. Body weight, signs 
of toxicity and mortality were observed after the administration at the first, second, fourth and sixth hour and once daily for 
14 days. On the 15th day, all rats were sacrificed for necropsy examination.  
 
Long term effect on GI tract 
 
Chantaleela recipe at the dose of 2,400 mg/kg was given orally to the rats daily for 90 days. At the end of 
experiment, the stomach and ileum were removed and observed for gross lesions. All tissues were preserved in 10% neutral 
buffered formaldehyde solution for histopathological examination. 
 
Statistical analysis 
 
Data were reported as mean ± standard error of mean (S.E.M.) and were compared using one-way analysis of 
variance (ANOVA), followed by post hoc least-significant difference (LSD) test using SPSS software, and p values less than 
0.05 were considered to be significant. 
 
 
Results  
Standardized of Chantaleela recipe 
 
The raw materials in Chantaleera recipe contained 8 varieties of plants (G. chinens, A. lancea, A. dahurica, A. 
annua, S. album, D. loureiri, T. crispa and E. longifolia), there were 2 plants which contained volatile oil (A. Lancea and S. 
album). The chemical constituents in the raw materials were mainly flavonoids, terpenes and fluorescence compounds. The 
extract had no residue of hexane and ethanol. Quality control of the extract was maintained using several parameter such as 
% Loss on drying (2.7), % Total ash (7.35), % Acid insoluble ash (0.22).  The absence of microbial, aflatoxin, and heavy 
metal was substantiated. 
 
EPP-induced ear edema in rat  
 
Chantaleela recipe possessed significant inhibitory effect on EPP-induced ear edema at all assessment times, as 
shown in Figure 1. The percent inhibition on the edema formation increased as the dose increased. The result showed that a 
marked effect of Chantaleela recipe was obtained with the highest dose (4 mg/ear) used in this experiment.  
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Figure 1 Effect of Chantaleela recipe on EPP-induced ear edema formation in rats. *Significantly different from the control 
group, p<0.05. 
 
 
 
Carrageenan-induced hind paw edema in rat  
 
The inhibitory activity on carrageenan-induced rat hind paw edema, caused by the oral administration of  
Chantaleela recipe at various assessment times after carrageenan injection is shown in Figure 2. Chantaleela recipe at the 
doses of 300, 600 and 1,200 mg/kg body weight also possessed significant inhibitory effect on carrageenan-induced paw 
edema at all recorded times. Aspirin, a cyclooxygenase inhibitor, at the dose of 300 mg/kg body weight exhibited significant 
edema inhibition. 
 
Formalin test in mice 
 
Inhibition of licking response of the test drugs in the early phase and late phase of the formalin test is shown in 
Table 2. In the early phase, Chantaleela recipe at the doses of 300, 600 and 1,200 mg/kg body weight significantly inhibited 
the licking response. Aspirin at a dose of 300 mg/kg body weight also significantly reduced the licking time. In late phase, 
Chantaleela recipe at doses of 300, 600 and 1,200 mg/kg body weight markedly decreased the licking time, aspirin at a dose 
300 mg/kg body weight could intensively inhibit the licking response.  
 
 
Figure 2 Effect of Chantaleela recipe on carrageenan-induced paw edema in rats. *Significantly different from the control 
group, p<0.05. 
 
 
Table 2: Effect of Chantaleela recipe on early phase and late phase of the formalin test in mice 
Early phase Late phase 
Group  
 
Licking time (sec) % Inhibition of licking response Licking time (sec) 
% Inhibition of licking 
response 
Control 100.33 ± 11.09 - 91.00 ± 10.79 - 
Aspirin  
300 mg/kg 
 
77.67 ± 8.24* 
 
23 
 
0.00 ± 0.00* 
 
100 
Morphine  
10 mg/kg 
 
00.00 ± 0.00* 
 
100 
 
0.00 ± 0.00* 
 
100 
Chantaleela 
300 mg/kg 
600 mg/kg 
1,200 mg/kg 
 
66.00 ± 11.58* 
57.33 ± 8.21* 
32.17 ± 7.09* 
 
34 
43 
68 
 
6.83 ± 3.19* 
0.00 ± 0.00* 
0.00 ± 0.00* 
 
92 
100 
100 
Values expressed as mean ± S.E.M. (n = 6) 
* Significantly different from the control group, p<0.05. 
 
Yeast-induced hyperthermia in rats 
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The antipyretic effect of aspirin and Chantaleela recipe is shown in Figure 3. Aspirin at the dose 300 mg/kg could 
reduce the rectal temperature of the rats when measurement was made 30, 60, 90 and 120 min after drug administration. 
Chantaleela recipe at the dose of 1,200 mg/kg caused a reduction of the rectal temperature of hyperthermic rats.  
 
 
Anti-ulcerogenic activity 
 
As showed in Table 3, Chantaleela at the doses of 150, 300 and 600 mg/kg, and cimetidine (a histamine-2 receptor 
antagonist) at the dose of 100 mg/kg significantly reduced the formation of gastric lesions induced by EtOH/HCl-, restraint 
water immersion stress- and indomethcin-induced gastric lesions in rats in comparision with that of the control group 
(p<0.05). All doses of Chantallela recipe did not reduce the secretory rate, total acidity, and increase pH in rat stomach. The 
secretory rate and total acidity of cimetidine (100 mg/kg) group were significantly reduced when compare with those of the 
control group (p<0.05), as showed in Table 4. 
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Figure 3 Effect of Chantaleela recipe on yeast-induced hyperthermia in rats. * Significantly different from the control, 
p<0.05 
 
 
Table 3: Effects of Chantaleela recipe and cimetidine on EtOH/HCl-, restraint water immersion stress- and indomethcin-
induced gastric lesions in rats 
Group Dose (mg/kg) Gastric lesions (mm) Inhibition (%) 
Control + EtOH/HCl 
Cimetidine + EtOH/HCl 
Chantaleela + EtOH/HCl 
 
 
- 
100 
150 
300 
600 
81.52 ± 7.12 
20.02 ± 3.48* 
42.17 ± 8.30* 
28.68 ± 5.32* 
22.20 ± 4.42* 
- 
75 
48 
65 
73 
Control + Stress 
Cimetidine + Stress 
Chantaleela + Stress 
- 
100 
150 
300 
600 
17.42 ± 2.36 
0.80 ± 0.28* 
5.40 ± 0.42* 
4.02 ± 0.83* 
2.85 ± 0.48* 
- 
95 
69 
77 
84 
Control + Indomethacin 
Cimetidine + Indomethacin 
Chantaleela + Indomethacin 
 
- 
100 
150 
300 
600 
11.30 ± 0.59 
0.40 ± 0.27* 
10.43 ± 1.64 
4.30 ± 1.21* 
2.08 ± 0.49* 
- 
96 
8 
62 
82 
Values expressed as mean ± S.E.M. (n = 6) 
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* Significantly different from the control group, P<0.05. 
 
 
Acute oral toxicity  
 
Chantaleela recipe at a single dose of 5,000 mg/kg was orally given to the rat. The results showed no toxicity in 
terms of general behavior change, mortality, or change in gross appearance of internal organs (data not shown). 
 
Long term effect on GI tract  
 
The long term oral administration of Chantaleela recipe did not produce gastric and lieum lesions of both gross and 
histopathological examination (data not shown) 
 
Table 4: Effects of Chantaleela recipe and cimetidine on pyrolus ligation in rats 
Group Gastric volume (ml) Secretory rate (ml/100 
g/5 h) 
pH Total acidity 
(mEq/100 g/5 h) 
Control 3.25 ± 0.35 1.54 ± 0.19 1.95 ± 0.32 29.20 ± 2.65 
Cimetidine  
100 mg/kg 2.37 ± 0.16 0.87 ± 0.05* 5.06 ± 0.79* 13.30 ± 2.35* 
Chantaleela     
150 mg/kg 4.47 ± 0.74 1.47 ± 0.11 1.58 ± 0.18 28.61 ± 3.26 
300 mg/kg 3.97 ± 0.63 1.45 ± 0.22 2.48 ± 0.56 34.47 ± 4.52 
600 mg/kg 2.83 ± 0.12 1.09 ± 0.09 1.85 ± 0.11 30.94 ± 2.79 
Values expressed as mean ± S.E.M. (n = 6) 
* Significantly different from the control group, p<0.05. 
 
).  
 
 
Discussion 
 
The anti-inflammatory study of Chantaleela recipe was evaluated by using EPP-induced ear edema as well as 
carrageenan-induced paw edema. EPP causes release of many inflammatory mediators such as kinin, serotonin and PGs, 
which leads to fluid accumulation and edema characteristic of the acute inflammatory response (Brattsand et al., 1982). 
Chantaleela recipe exhibited an inhibitory effect on the ear edema formation induced by EPP. It is suggested that Chantaleela 
recipe probably possessed anti-inflammatory action by inhibition of the inflammatory mediators of the acute phase of 
inflammation. Moreover, carrageenan-induced inflammation is useful to detect orally active anti-inflammatory agents and 
has frequently been used to assess the anti-edematous effect of natural products. The edema is produced by a sequential 
release of pharmacological mediators, histamine, serotonin, kinins and PGs (Sedgwick and Willoughby, 1989). Chantaleela 
recipe showed a significant inhibition of carrageenan-induced hind paw edema. The results in this test model support the 
possible mechanism of action of Chantaleela recipe on the cyclooxygenase pathway and on other inflammatory mediators, 
which are involved in paw edema caused by carrageenan. 
The formalin test is a valid and reliable model of nociception. The response of early phase (0-5 min after injection) 
is believed to represent a direct chemical stimulation of nociceptors (Tjolsen et al., 1992; Hunskaar et al., 1985; Dubuisson 
and Dennis, 1977), due to the irritant effect of formalin on sensory C fibers (Tjolsen et al., 1992; Heapy et al., 1987). The late 
phase response (20-30 min after injection) is most likely secondary to the development of an inflammatory response and the 
release of algesic mediators (Hunskaar and Hole, 1987). Moreover, the experimental results have indicated that substance P 
and bradykinin participate in the early phase, while histamine, serotonin, PGs, and bradykinin are involved in the late phase 
(Shibata et al., 1989). Chantaleela recipe showed analgesic activity on both phases of the formalin test, which suggests that 
the analgesic on both direct effect on the nociceptor and an inhibition of inflammatory pain, which its effect on the synthesis 
and/or release of PGs and/or other pain mediators. 
In antipyretic test, the injection of exogenous pyrogens have been shown to induce the production of pro-
inflammatory cytokines, such IL-1β, IL-6, interferon-α (IFN-) and TNF-, which enter the hypothalamic circulation and 
stimulate release of local PGs, resetting the hypothalamic thermal setpoint (Dalal and Zhukovsky, 2006). Aspirin and some 
nonsteroidal anti-inflammatory drugs (NSAIDs) exhibit the inhibitory effect on the biosynthesis and/or the releases of PGE2 
into the preoptic area of the anterior hypothalamus caused by endogenous pyrogens (Dalal and Zhukovsky, 2006; Li et al., 
2001). Thus, the antipyretic effect of Chantaleela recipe may be due to the inhibition of the synthesis and/or release of local 
PGE2 into hypothalamus.  
EtOH/HCl-induced gastric lesions model is commonly employed for determining whether the anti-ulcerogenic 
activity involves the effects on gastric mucosal protective factors. Substance with cytoprotective activity will be able to 
prevent gastric lesions in this model. These lesions are due to a direct necrotizing effect to gastric mucosa (Miller and 
Henagan, 1984). EtOH/HCl may impair the defensive factors such as mucus secretion (Kuwata et al., 1985), and bicarbonate 
secretion (Flemstrom, 1987) and of mucosal circulation (Trier et al., 1987). Gastric ulcers can be induced in experimental 
animals and humans by physical or psychological stress (Takagi and Okabe, 1968; Grossman, 1981). The main factors in the 
gastric lesion formation include: increase of acid secretion (Kitagawa et al., 1979; Menguy, 1969; Brodie et al., 1962) and 
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increase of gastric motility (Garrick et al., 1986; Yano et al., 1978; Watanabe, 1966), decrease of gastric mucosal blood flow 
(Hase and Moss, 1973; Guth, 1972; Menguy, 1969; Guth PH, Kozbur, 1968) and decrease of alkaline secretion (Takeuchi et 
al., 1990). 
The injurious gastrointestinal effects of NSAIDs such as indomethacin are largely caused by the inhibition of 
cyclooxygenase-1 (COX-1). NSAIDs disrupt the normal gastric mucosal barrier of bicarbonate and hydrophobic mucus via 
disturbance of PGs synthesis by inhibition of constitutive COX isoenzyme, COX-1 (Hawkins and Hanks, 2000; Hayllar and 
Bjarnason, 1995; Selling et al., 1987; Vane, 1971). 
In the present study, Chantaleela recipe reduced gastric lesion induced by EtOH/HCl, restraint water immersion 
stress and indomethacin. These results indicated that Chantaleela seem to possess anti-ulcerogenic activity. This activity may 
be due to the increase of gastric mucosal resistance or potentiation of defensive factors and/or the decrease of aggressive 
factors. The pyrorus ligation is the model for determination of the anti-secretory activity. The ligation caused an 
accumulation of intraluminal HCl, leading to gastric mucosal damage (Shay et al., 1945). In addition, the gastric acid output 
as well as volume of gastric content can also be determined. In the present study, Chantallela did not reduce the secretory 
rate, total acidity, and increase pH in rat stomach. In contrast, cimetidine showed the significantly increased of the pH in the 
rat stomach. Thus, these results indicated that anti-ulcerogenic activity of Chantaleela recipe did not relate to its anti-
secretory activity  
In acute toxicity study, rats fed with Chantaleela recipe at the dose of 5,000 mg/kg did not show any sign of 
toxicity over 14-day period of observation. Moreover, necropsy and gross examinations of the internal organs revealed no 
pathological abnormality. These results suggest that Chantaleela recipe is not toxic to the rats after an acute exposure at the 
dose of 5,000 mg/kg. Moreover, the long term oral administration of Chantaleela recipe did not produce gastric and lieum 
lesions of both gross and histopathological examination. 
In conclusion, the anti-inflammatory, analgesic and antipyretic activities of Chantaleela recipe seem to be similar to 
those of NSAIDs. Inhibitory effect on the synthesis and/or release of inflammatory or pain mediators (especially the products 
derived via COX pathway) may be the main mechanisms of action of Chantaleela recipe. This study provides evidence that 
the anti-ulcerogenic activity of Chantaleela recipe may be due to the increase of gastric mucosal resistance or potentiation of 
defensive factors and/or the decrease of aggressive factors but not associated with the anti-secretory activity. Moreover, this 
recipe at the high oral doses treated did not cause acute toxicity in rats and the long term oral administration of Chantaleela 
recipe did not produce gastric and lieum lesions. 
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